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DETAILED ACTION 

Response to Amendment 

In view of Applicant's arguments and the amendment to the claims, the rejections 
of claims 78, 93, 95, and 97, under 35 U.S.C. 112 second paragraph, as being 
indefinite, are withdrawn. 

In view of Applicant's arguments and the amendment to the claims, the 
objections of claims 80 and 93 are withdrawn. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 88-97 are rejected under 35 U.S.C. 102 (a) or (e) as being anticipated by 
Prall et al. (U.S. Patent No. 5,866,453) 

In re claim 88, Prall et al. disclose the method of manufacturing a semiconductor 
device having capacitors thereon, comprising the steps of: 
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forming first and second capacitor (42, see Figure 8A or 18) electrodes 
supported by a semiconductor substrate, each said capacitor electrode having a portion 
extending vertically relative to said substrate, said first and second capacitor electrodes 
being electrically isolated from each other; 

forming a first dielectric layer (44) extending over at least a portion of both of 
said first and second capacitor electrodes, said first dielectric layer extending over at 
least an uppermost portion of each of said first and second electrodes (see Figure 8A 
and 1 8) 

forming a conductive layer (46) extending over said first dielectric layer and 
above said first and second capacitor electrodes; 

selectively removing selected portions of said conductive layer to expose a first 
portion of said first dielectric layer relatively proximate said substrate (bottom/side 
portion of horizontal portion of 44, see Figure 8A), and to expose second and third 
portions of said first dielectric layer relatively remote from said substrate (top portion of 
horizontal portion of 44 exposed, and portion of vertical portion of 44 exposed see 
Figure 8A), and to electrically isolate sections of said conductive layer to form a third 
capacitor electrode (rightmost 46) in contact with a portion of said first dielectric layer 
proximate said first capacitor electrode, and a fourth capacitor electrode (leftmost 46) in 
contact with a portion of said first dielectric layer proximate said second capacitor 
electrode, said third and fourth capacitor electrodes forming cell electrodes of respective 
first and second capacitors and being electrically isolated from one another; and 
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forming a second dielectric layer (56) over said exposed portions of said first 
dielectric layer and over said third and fourth capacitor electrodes. 

The examiner notes that Prall et al. disclose selectively removing selected 
portions of said conductive layer to expose a first portion of said first dielectric layer 
relatively proximate said substrate (bottom/side portion of horizontal portion of 44, see 
Figure 8A), and to expose second and third portions of said first dielectric layer 
relatively remote from said substrate (top portion of horizontal portion of 44 exposed, 
and portion of vertical portion of 44 exposed see Figure 8A). Furthermore, the examiner 
notes that the terms relatively remote and relatively proximate are broad. The examiner 
reads these terms to require one portion to be closer to the substrate and one portion to 
be further from the substrate. 

In re claim 89, Prall et al. disclose the method further comprising the step of 
forming a conductive line (60) extending through said second dielectric layer (56) and 
contacting said third and fourth capacitor electrodes to establish electrical 
communication between said capacitor electrodes. The examiner notes that the 
conductive element (60) contacts the source drain region of the capacitor and therefore, 
electrically contacts the third and fourth capacitor electrodes. 

In re claim 90, Prall et al. disclose the method wherein said second dielectric 
layer (56) is in contact with said first dielectric layer and with said third and fourth 
capacitor electrodes. 
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In re claim 91 , Prall et al. disclose the method wherein said second and third 
portions of said first dielectric layer comprise an uppermost portion of said capacitors. 
The examiner notes that uppermost is read as the topmost or upper or top portion of a 
layer. Therefore, the dielectric exposed in contact hole can be considered the 
uppermost portion (see Figure 8A and 18). 

In re claim 92, Prall et al. disclose the method wherein said second and third 
portions of said first dielectric layer are spaced apart from respective said first and 
second capacitor electrodes (see Figure 8A and 1 8, horizontal surface of 44 is spaced 
apart from 42). 

In re claim 93, Prall et al. disclose the method of forming capacitors, comprising: 
forming first and second capacitor electrodes supported by a substrate, the first 
and second capacitors electrode comprising respective uppermost surfaces relative the 
substrate (42, 46); and 

forming a dielectric layer (44) disposed between the first and second capacitor 
electrode, the dielectric layer comprising an uppermost surface relative the substrate, 
the uppermost surface of the dielectric layer being elevationally above one of the 
uppermost surface of the first and second capacitor electrodes and being coextensive 
with the other of the uppermost surfaces of the first and second capacitor electrodes; 
and 

wherein the first and second capacitor electrodes and the dielectric layer form a 
single capacitor, and wherein the first and second capacitor electrodes are operatively 
isolated form adjacent capacitors (see Figure 1 1 or 20). 
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In re claim 94, Prall et al. disclose the method wherein at least one of the first 
and second capacitor electrodes is oriented substantially vertically relative the substrate 
(see Figure 8A or 18). 

In re claim 95, Prall et al. disclose the method further comprising insulative 
material (36 or 45, see Figures 8A and 18, respectively) elevationally directly below and 
contacting the uppermost surface of the dielectric layer. 

In re claim 96, Prall et al. disclose the method further comprising insulative 
material (56) elevationally directly above and contacting the uppermost surface of the 
dielectric layer. 

In re claim 97, Prall et al. disclose the method further comprising a first insulative 
(36 or 45, see Figures 8A and 18) layer elevationally below and supporting the 
uppermost surface of the dielectric layer, and further comprising a second insulative 
layer (56) elevationally above and contacting the uppermost surface of the dielectric 
layer. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 78-87, and 98-99 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Prall et aL (U.S. Patent No. 5,866,453) in view of Sung (U.S. Patent 
No. 5,858,831). 

In re claim 78, Prall et al. disclose the method of forming capacitors on a 
semiconductor device having a substrate, comprising the steps of: 

forming a first capacitor electrode (42) supported by said substrate, said first 
capacitor electrode having a portion which extends generally vertically relative to said 
substrate; 

forming a dielectric layer (44) over said first capacitor electrode; 

forming a second capacitor electrode (46) over one portion of said dielectric layer 
such that another portion of said dielectric layer is exposed relative to said second 
capacitor electrode (see Figure 8A or Figure 18); and 

forming a dielectric barrier (56) over said exposed portions of said dielectric 

layer. 

Prall et aL do not disclose the method wherein the first capacitor electrode is 
formed of a roughened polysilicon. Sung discloses the method of forming the lower 
electrode of a roughened polysilicon (see column 7, lines 50-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the 
first capacitor electrode of a roughened polysilicon in order to increase the surface area 
of the electrode, and thus increase the capacitance of the capacitor. 
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In re claim 79, Prall et al. discloses the method wherein the exposed portion of 
said dielectric layer comprises an uppermost portion of said dielectric layer (see Figure 
8A or Figure 18). 

The examiner notes that uppermost is read as the topmost or upper or top 
portion of a layer. Therefore, the dielectric exposed in contact hole can be considered 
the uppermost portion of the layer (as shown in Figures 8A or 18). 

In re claim 80, Prall et al. discloses the method wherein the dielectric barrier (56) 
extends at least in part above said first capacitor electrode, said dielectric layer and said 
second capacitor electrode (see Figure 10 and 19). 

In re claim 81 , Prall et al. discloses the method further comprising the steps of 
forming an opening (see Figure 10 and 19) in said dielectric barrier and forming a 
conductive element (60) extending into said opening to form an electrically conductive 
contact to said second capacitor electrode. The examiner notes that the conductive 
element (60) contacts the source drain region of the capacitor and therefore, electrically 
contacts the second capacitor electrode. 

In re claim 82, Prall et al. disclose the method wherein said exposed portion of 
said dielectric layer comprises an uppermost portion of said capacitors (see Figure 9 
and Figure 18). 

In re claim 83, Prall et al. disclose the method wherein said exposed portion of 
said dielectric layer is spaced apart from said first capacitor electrode (see Figure 8A 
and Figure 18, horizontal surface of 44 is spaced apart from 42). 
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In re claim 84, Prall et al. disclose the method wherein the exposed portion of 
said dielectric layer is spaced apart from and directly over said first capacitor electrode 
(see Figure 8A and 18, horizontal surface of 44 is spaced apart from 42). 

In re claim 85, Prall et al. disclose the method further comprising insulative 
material (36 or 45 as seen in Figures 8A and 18, respectively) elevationally below and 
contacting said exposed portion of said dielectric layer. 

In re claim 86, Prall et al. disclose the method wherein the exposed portion of 
said dielectric layer is spaced apart from the first capacitor electrode, and wherein the 
one portion of the said dielectric layer contacts said first capacitor electrode (see Figure 
8A and 18, horizontal surface of 44 is spaced apart from 42). 

In re claim 87, Prall et al. disclose the method wherein at least one of said first 
and second capacitor electrodes extends substantially vertically relative said substrate 
(see Figure 8A and Figure 18). 

In re claim 98, Sung discloses the method wherein the roughened polysilicon 
comprises hemispherical grain polysilicon (see column 7, lines 50-55). 

In re claim 99, Sung discloses the method wherein the roughened polysilicon is 
hemispherical grain polysilicon but does not disclose the method of utilizing cylindrical 
grain polysilicon. The examiner takes official notice of facts outside the record which 
are capable of instant and unquestionable demonstration as being "well-known" in the 
art. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a cylindrical grained silicon rather than a hemispherical 
grain silicon. The method of forming cylindrical grain silicon is well known and used in 
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the art and can be interchangeable with hemispherical grain silicon in the art. Both 
grained silicon specie allow increase the surface area of a capacitor electrode, and thus 
increasing the capacitance of the formed capacitor. Further the examiner notes that it 
has been held that the selection of a known material based on its suitability for its 
intended use supported a prima facie obviousness determination in Sinclair & Carroll 
Co, v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See also In re Leshin, 
227 F.2d 197, 125 USPQ 416 (CCPA 1960). 

Claims 78-87 and 99 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Prall et al. (U.S. Patent No. 5,866,453) in view of Parekh et al. (U.S. Patent No. 
5,918,122). 

In re claim 78, Prall et al. disclose the method of forming capacitors on a 
semiconductor device having a substrate, comprising the steps of: 

forming a first capacitor electrode (42) supported by said substrate, said first 
capacitor electrode having a portion which extends generally vertically relative to said 
substrate; 

forming a dielectric layer (44) over said first capacitor electrode; 

forming a second capacitor electrode (46) over one portion of said dielectric layer 
such that another portion of said dielectric layer is exposed relative to said second 
capacitor electrode (see Figure 8A or Figure 18); and 

forming a dielectric barrier (56) over said exposed portions of said dielectric 

layer. 
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Prall et al. do not disclose the method wherein the first capacitor electrode is 
formed of a roughened polysilicon. Parekh et al. disclose the method of forming the 
lower electrode of a roughened polysilicon (see column 6, lines 20-30). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
form the first capacitor electrode of a roughened polysilicon in order to increase the 
surface area of the electrode, and thus increase the capacitance of the capacitor. 

In re claim 79, Prall et al. discloses the method wherein the exposed portion of 
said dielectric layer comprises an uppermost portion of said dielectric layer (see Figure 
8A or Figure 18). 

The examiner notes that uppermost is read as the topmost or upper or top 
portion of a layer. Therefore, the dielectric exposed in contact hole can be considered 
the uppermost portion of the layer (as shown in Figures 8A or 1 8). 

'In re claim 80, Prall et al. discloses the method wherein the dielectric barrier (56) 
extends at least in part above said first capacitor electrode, said dielectric layer and said 
second capacitor electrode (see Figure 10 and 19). 

In re claim 81 , Prall et al. discloses the method further comprising the steps of 
forming an opening (see Figure 10 and 19) in said dielectric barrier and forming a 
conductive element (60) extending into said opening to form an electrically conductive 
contact to said second capacitor electrode. The examiner notes that the conductive 
element (60) contacts the source drain region of the capacitor and therefore, electrically 
contacts the second capacitor electrode. 
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In re claim 82, Prall et al. disclose the method wherein said exposed portion of 
said dielectric layer comprises an uppermost portion of said capacitors (see Figure 9 
and Figure 18). 

In re claim 83, Prall et al. disclose the method wherein said exposed portion of 
said dielectric layer is spaced apart from said first capacitor electrode (see Figure 8A 
and Figure 18, horizontal surface of 44 is spaced apart from 42). 

In re claim 84, Prall et al. disclose the method wherein the exposed portion of 
said dielectric layer is spaced apart from and directly over said first capacitor electrode 
(see Figure 8A and 18, horizontal surface of 44 is spaced apart from 42). 

In re claim 85, Prall et al. disclose the method further comprising insulative 
material (36 or 45 as seen in Figures 8A and 18, respectively) elevationally below and 
contacting said exposed portion of said dielectric layer. 

In re claim 86, Prall et al. disclose the method wherein the exposed portion of 
said dielectric layer is spaced apart from the first capacitor electrode, and wherein the 
one portion of the said dielectric layer contacts said first capacitor electrode (see Figure 
8A and 18, horizontal surface of 44 is spaced apart from 42). 

In re claim 87, Prall et al. disclose the method wherein at least one of said first 
and second capacitor electrodes extends substantially vertically relative said substrate 
(see Figure 8A and Figure 18). 

In re claim 99, Parekh et al. disclose the method wherein the roughened 
polysilicon comprises cylindrical grain polysilicon. 
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Claims 78-87 and 98-99 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakamura (U.S. Patent Appl. 2001/0044181) in view of Sung (U.S. 
Patent No. 5,858,831). 

In re claim 78, Nakamura discloses the method of forming capacitors on a 
semiconductor device having a substrate, comprising the steps of: 

forming a first capacitor electrode (46) supported by said substrate, said first 
capacitor electrode having a portion which extends generally vertically relative to said 
substrate (see Figure 3C); 

forming a dielectric layer (52) over said first capacitor electrode; 

forming a second capacitor electrode (56) over a portion of said dielectric layer 
such that an other portion of said dielectric layer is exposed relative to said second 
capacitor electrode (see Figure 4A); and 

forming a dielectric barrier (64, see Figure 5A) over said exposed portions of said 
dielectric layer. 

Nakamura does not disclose the method wherein the first capacitor electrode is 
formed of a roughened polysilicon. Sung discloses the method of forming the lower 
electrode of a roughened polysilicon (see column 7, lines 50-55). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to form the 
first capacitor electrode of Nakamura with a roughened polysilicon in order to increase 
the surface area of the electrode, and thus increase the capacitance of the capacitor. 
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In re claim 79, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer comprises an uppermost portion of said dielectric layer (see Figure 
4A). 

In re claim 80, Nakamura discloses the method wherein the dielectric barrier 
extends at least in part above said first capacitor electrode, said dielectric layer and said 
second capacitor electrode (see Figure 5A). 

In re claim 81, Nakamura discloses the method further comprising the steps of 
forming an opening in said dielectric barrier and forming a conductive element (60) 
extending into said opening to form an electrically conductive contact to said second 
capacitor electrode (see Figure 5B). 

In re claim 82, Nakamura discloses the method wherein said exposed portion of 
said dielectric layer comprises an uppermost portion of said capacitors (see Figure 4A). 

In re claim 83, Nakamura discloses the method wherein said exposed portion of 
said dielectric layer is spaced apart from said first capacitor electrode (see Figure 4A, 
extends vertically away and apart from first capacitor electrode). 

In re claim 84, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer is spaced apart from and directly over said first capacitor electrode 
(see Figure 4A, 52 extends vertically away and apart from first capacitor electrode). 

In re claim 85, Nakamura discloses the method further comprising insulative 
material (58) elevationally below and contacting said exposed portion of said dielectric 
layer. 
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In re claim 86, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer is spaced apart from the first capacitor electrode, and wherein said 
dielectric layer comprises other portions contacting said first capacitor electrode (see 
Figure 4A, 52 extends vertically away and apart from first capacitor electrode). 

In re claim 87, Nakumura discloses the method wherein at least one of said first 
and second capacitor electrodes extends substantially vertically relative said substrate 
(see Figure 4A). 

In re claim 98, Sung discloses the method wherein the roughened polysilicon 
comprises hemispherical grain polysilicon (see column 7, lines 50-55). 

In re claim 99, Sung discloses the method wherein the roughened polysilicon is 
hemispherical grain polysilicon but does not disclose the method of utilizing cylindrical 
grain polysilicon. The examiner takes official notice of facts outside the record which 
are capable of instant and unquestionable demonstration as being "well-known" in the 
art. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a cylindrical grained silicon rather than a hemispherical 
grain silicon. The method of forming cylindrical grain silicon is well known and used in 
the art and can be interchangeable with hemispherical grain silicon in the art. Both 
grained silicon specie allow increase the surface area of a capacitor electrode, and thus 
increasing the capacitance of the formed capacitor. Further the examiner notes that it 
has been held that the selection of a known material based on its suitability for its 
intended use supported a prima facie obviousness determination in Sinclair & Carroll 
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Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See also In re Leshin, 
227 F.2d 197, 125 USPQ 416 (CCPA 1960). 

Claims 78-87 and 99 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakamura (U.S. Patent Appl. 2001/0044181 ) in view of Parekh et al. (U.S. Patent 
No. 5,918,122). 

In re claim 78, Nakamura discloses the method of forming capacitors on a 
semiconductor device having a substrate, comprising the steps of: 

forming a first capacitor electrode (46) supported by said substrate, said first 
capacitor electrode having a portion which extends generally vertically relative to said 
substrate (see Figure 3C); 

forming a dielectric layer (52) over said first capacitor electrode; 

forming a second capacitor electrode (56) over a portion of said dielectric layer 
such that an other portion of said dielectric layer is exposed relative to said second 
capacitor electrode (see Figure 4A); and 

forming a dielectric barrier (64, see Figure 5A) over said exposed portions of said 
dielectric layer. 

Nakamura does not disclose the method wherein the first capacitor electrode is 
formed of a roughened polysilicon. Parekh et al. disclose the method of forming the 
lower electrode of a roughened polysilicon (see column 6, lines 20-30). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
form the first capacitor electrode of Nakamura with a roughened polysilicon in order to 
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increase the surface area of the electrode, and thus increase the capacitance of the 
capacitor. 

In re claim 79, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer comprises an uppermost portion of said dielectric layer (see Figure 
4A). 

In re claim 80, Nakamura discloses the method wherein the dielectric barrier 
extends at least in part above said first capacitor electrode, said dielectric layer and said 
second capacitor electrode (see Figure 5A). 

In re claim 81 , Nakamura discloses the method further comprising the steps of 
forming an opening in said dielectric barrier and forming a conductive element (60) 
extending into said opening to form an electrically conductive contact to said second 
capacitor electrode (see Figure 5B). 

In re claim 82, Nakamura discloses the method wherein said exposed portion of 
said dielectric layer comprises an uppermost portion of said capacitors (see Figure 4A). 

In re claim 83, Nakamura discloses the method wherein said exposed portion of 
said dielectric layer is spaced apart from said first capacitor electrode (see Figure 4A, 
extends vertically away and apart from first capacitor electrode). 

In re claim 84, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer is spaced apart from and directly over said first capacitor electrode 
(see Figure 4A, 52 extends vertically away and apart from first capacitor electrode). 
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In re claim 85, Nakamura discloses the method further comprising insulative 
material (58) elevationally below and contacting said exposed portion of said dielectric 
layer. 

In re claim 86, Nakamura discloses the method wherein the exposed portion of 
said dielectric layer is spaced apart from the first capacitor electrode, and wherein said 
dielectric layer comprises other portions contacting said first capacitor electrode (see 
Figure 4A, 52 extends vertically away and apart from first capacitor electrode). 

In re claim 87, Nakumura discloses the method wherein at least one of said first 
and second capacitor electrodes extends substantially vertically relative said substrate 
(see Figure 4A). 

In re claim 99, Parekh et al. disclose the method wherein the roughened 
polysilicon comprises cylindrical grain polysilicon. 

Response to Arguments 

Applicant's arguments with respect to claims 78-97 have been considered but are 
moot in view of the new ground(s) of rejection. 

Allowable Subject Matter 

Claim 100 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination, fails to anticipate or render obvious, 
the limitations of a method of forming a bit line elevationally below the first, second third 
and fourth capacitor electrodes and elevationally below the first and second dielectric 
layers in combination with together limitations of independent claim 88. Prall clearly 
discloses a capacitor under bit line structure in which the bit line is formed above the 
capacitor structures. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571) 
272-1672. The examiner can normally be reached on Mon.-Fri. 9:30-6:00. 

■ 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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